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UNCIASSIFIEC 


(..hnirman fichtlf, Ranking Member Nunes, find distinguished members of (he Cammiltgej thank yon 
for inviting me to spenk with you today on the naliand: w^urity implications of climate jehaugp, 

An a U.S, intelligence officer in the Department of Stale Bureau of Intelligence and Research Lt is my job 
to provide dear, objective,ffodjindependent andtysb, lo policymakers |o advance US, national security 
objectives*. Ah a sciential in tlie intelligence community fiC) r I blend insights derived from peer- 
Jcvicwi'd journal articles and oilier scientific reports with information gathered from daily intelligence 
reporting to provide science-informed -national security analysis- My understanding of this and other 
issues is deepened by the cadre of talented and dedicated officers in the It', many With technical 
expertise, who quietly serve Li.S. interests. This Commitlce is already aware (hat the 1C tides nol 
advocate for any particular set of policies., including those that address climate change. 

The Bottom Line 

Fundamental characteristics of the global climate are moving outside the hounds expertenced to human 
plslory] and there is uncertainty on how some aspects of the climate wiTI evolve. Given the complex 
social and political emtextsm which a multitude of changes are occurring, hoover, we can expout 
new and compounded stresses on people and societies around the world, many with outcomes 
imporhinl for national security. 

< lima I e change will have wide-ranging implications for U.S, nafioinat security over the next 2b yearn 
through global purturbations, Increased risk of political instability, heightened tensions between 
cmmtries for resources, ■ growing number of climate-linked humanitarian crises, emergent geostrategic 
competitive domains, aiuf adverse effects on militari^ Increasingly probable amalgamations of iliese 
security concerns ate especially worrisome. Climate change alone is unlikely to trigger state failure in 
the next few decades bill it Will affect factors that EJiliL contribute to conflict, such as access lo natural 
resources. People will increasingly decide to move because of deteriorating conditions], both within 
nations and inio countries that an? more prosperous. Portiaps most importantly, 1ho|rapidity{of 
concurrent and compounded changes (o Earth's systems, from human and natural causes* heightens 
Hie risk for unwelcome and possibly severe climuLe-Jinked surprises. 

Framework for Analysis 

Fiie ICs task with respect to climate change is lo inform pul icy makers of Ihe myriad risks and 
uncurtain ties that may lie ahead, rather than trying to predict the future. We huve therefore examined 
,1 wide range of diinaie ChaJlgc effects, including those currently believed to have low probability, 
particularly if (lie ramifications could be highly Impactful., 'Ihe EC focuses on security considerations 
outside the United Si ales, so we do not address the direct effects of climate change on the LLS 
homeland, We expect, however, (hat many judgements could nonetheless apply lo the United States. 


CammentesJ [BlMEIl: teEd Coinrnsnih There coirld be 
nairona; vicurity implications of climate chafer. but 
you <no :‘-1 rind a joemilic assessment of them m [his 
testimony Cooling in nodhErr Europe was or>e of tin? 
factor ir.nc drove Germanic tribes into the 40'-;jn 
empire and haste? i d Hi collapse. An even more 
dramatic ceding arid drying, the 4 ? hkryea r event 
coincided with the the demist? df the Egyptian Old 
Kingdom, Ihe Akkadian empire ir: Mesopotamia, the 
Cpllapse of the Indus Valley cIvHisfrtifln and other 
disruptions around the world to Indeed, dimale 
chnngn tan nllect human society, by I every ItiStfirkal 
instance was from cooling, nor vi.unkus^ 

Commented I&JME2]: riSC Comment This is rot 
Obj-dclive testimony at a- it InciudCJ leds of climate 
filarrn prooaganda lhai -s not ££ l OCr nT elf I aim 
omberrassed lo have this go on behalf of the 
Lxunrive n-,;ini:h rji the Federal Gove.. 

Commented taiMEi]: NfiC CommttnC No. there is 
nothing exceptional about correct climate arc iris 
profoundly incor.-Ecl to say lhal 'chamctenstlts o ; 
global clirnsw ai e moving ouiside the bounds 
eypeiiencud in human history.' There war. fitful .mrl 
greater Mcdnhdil warming around Ihe year TUCK) when 
Norse sealed srajthi'n Greenland and developed ,i 
thriving agricultural society 


Commented fBJME4|i NSC Commftrtt First sentence 
'fiatls ds if dimate change is (h* prniiaiy causal eve -t, 
but imwi sentence says climate “change *lon* is unlikely 
lo trigger stole lailure.. 1 end *11* exacerbate enisling 
conditions-, Unsure what this bottom line heft Js, 

Commented tBJMES]; N^t; Comment: h this dim ate 
conditions, or general inhospitable" [now 
"deteriorating”) conditions? 

Commented [BJMEG]; NJ,r Comment: There is 
noth no unusually rap. d abevt (In? very modest 
wanning 1 hat has occurred in HuJ pilot cenlury Ice 
kMtJieval wamvfng mentioned above was more 

CTtrpme 
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FV)f IMS onatysls, we consider an event a ndtlOrtfll security concern when It: 

#> Produces, a notioeablfr, even If tempore ry, degredflUOfl if One of the elements, of 
If.S. national power: gcopoMlcai, military, economic, Informational, social cohesion 

O Indlrrctiy influences me. United Rites, through a strategically Imptytanl ellv ar partner 

> Cameos adverse effects that Indirectly consume LJ.S. resources 

Analysing Ihe national lecttrHy implicalions of cttinalu dtangu gorrernHy requires I facing a Logic trail 
fmm climate stressor to tiEirnatu-linked event to societal strops lo security concern, an endeavor 
complicated by dimate eorultt Urns being irlerl wined in a tumpEEx of .hocmI. political, mid biophysical 
cotuiiMcms (Figure I). bnumerating I ho large number of other rmporfam CQirlribtlling factors is beyond 
rite scope oj this document, but illustrative examples meiube consumption patterns, ilumugraphics, 
environmental degradation, existing social and political conditions, land-use changes, emerging 
technologies governance, and the tendency for populations to concentrate in d ini ale-vulnerable 
h scat ions, Changing clittute conditions, in combination with other stressors, a I most certain I y will 
i rurnastng ly I li re a Lot \ rUi L Lot l. i I sum city over I lie 11 C>: L few decades. 


Figure t: Schematic Links Between Climate Change and National Security 



Sw™ Allapled from CALvfcite and J^KTO, 1 Reirtrth Council MU. Many llnhc Cmunl nioliarHiiips In hgfh directions, 

and Kilna link) dee marp- ifiiporl.int II1311 uUien. Oukcrntt frrarv tiwnMn snei SOClet*l SlieH one haghfy dflppndsnt on R$rtTi pOpufalioni 
iHpasurv, vnliwotyiHy Id lufm, ami ability In rapn, respond, Of rticreei turn a climate I niifd sv^nt 


iett 1 rf11' Bacclfncj 


l : he 1 C 
preferred- 

thv 5 . SI .-11 l:iftt-HHiki L-rti+JHVri 

ailftty sih-b'WH-miUiy-od-WH-H^L 
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Commented |BJME7]: iMK Comment ic iOe purpose 
of this 2013 (i'i;'n i li i jjiy ityet c imate change in primary 
■cavie of the National Security Outcome |e.g 
instability, or climate change* emu oF many Actors that 
uracertrat? Instabllltyf 


Commented EBJMES]:'.V <l-A Comment Cut tecsions 
of the testimony thaL don'1 directly nOdress. Lhe hear mg 
• topic 

Commrhturi [fDMnq]; N"5C Comment: I nr tin nasi 30 
' years, feinting fan t marte 'i!?earcr- by the federal 
government and £>dVAto foainrfalifioi has welcomed 
research findings, ihar Support climate alarm Aiyy 
research that does not minfan e this narrative sas been 
frowned on, and grams to h.ivi: rmt been renewed So 
lhe information menfconec! hr o is heavily biased 
toward alaam 

Before ihe collapse of the Soviet Uwjn m 1P5C pcei 
reviewed literature, from the SevieL Woe and from 
Western Sympathizers uniformly touted ihe ymat 
advantflffO? of sodi.slist, planned economies A 
consensuv ui peer rawewed literalure has nothing to do 
with truth.. 
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Figure 2; Global TurnperatLire Anomaly by Year Since 1B0Q 
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Smiicr. NASft Gmfdnrcl IncUtutt tar 5pete SIUiTiei SuifjKE Temporstuiia Aiulynt [GJSTEMP vil rriunatwl utiurs. for land and <i«*i 
iuilA- r K>in|f«ipMn wcnged plobaly rtvi'if^rnlu'i' i; nr y is tin: diflferema bcn«Mii a niv*in mrS ijfiic^i.iturc-and □ oamnui»:1 

.ivi - .iijr at ihf. I HiO-Ijmn chin 
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I Jif‘ I swfhVd-inuulfo b unequi ypco ll y fcHHlet'going ,J. Icn^-leHn iviii rm i np , pyl>tj-iretftbh 
a^jei4i^»>eflt*Eremrhilti4re^^ of the . E <wl 

SW-yi-wt+i-bii ve- been-) ho war-mest- cm nxemd i m nUhe -khak-fivo y d.irrt ' ha v o been t I k- waumt^t-fEv^ 

A!i A >;■ Ci ed i.iitr tt | uhLh twt e -feieSfwep-Sl ml ies, n I. i Lid irig-Edh utfd b v-^jNwf i 'i >lj n E riM'' r ^ wtPiS tfl l flflkM I 
fljyflinisi Kidfremc 1 1 iftl t" L corpora to ro-ovoi i Em -ft i'c ■• it 11 i odMin^-aefHJi J i 'i the jjjL 'ibi ■ ,n; U i ■,■ d L^LriLmtioiMi-f 



abao Ef>t«wi-oi 

1 ■.+w:^§-H* r -nl+t^ed;-■£ 1 1 itifll a vtHttg t? ■liiT'fapj ' tempi* Hi t t j pty w ill daw! Lfm-u- tu i n i te ■nn i^ri-Vv'i File Htjjtt-stfv ciro I 

det^flfir rtwo largely-to po&L u i nu g i i nnri nf J »ntg-1 i veil ffiSMrthrjt mLi gnix 1 ;, 'Ljtd^BHeM4w*t^^44c^kfe>yof^ 
fl- faw dcCfldcD ,-In iwmwt=.^d dili < i nn j | t^ j^pfltitiro bk'Fuafti':. wi ll criltra] | y ck-perid on tile cim-HsIftti vp . 
al««M}»lti*Fit^ertfl<-i‘l U ral Lih te-u F gnynhim Si hot wetht ft w qrrnjnj; ocmsk tetftl>ty^Jg»r4 h *H ti -tbn 


Commented jUMEtA]; N5t: Comment Tab surface 
temperature data a- Tig. 2 is v?ry controversiaL It has 
Li' 'i-i fiddeo with to reduce recorded Lampenrtures or 
i ■■nrIy y<i.j. r i md to increase temperatures ri J reccn- 
ym'ir'i in order logive the appeafancti of Alarming 
Wfkfmlng, Temperature reco r ds for rural locations, 
unaffected by urban bast Island hi as. show much Iks 
warning. 

Satellite measurement of IN* Lempera1ure o: Ihe rower 
atmosphere since about TJftO also show much -ess 
wantling All models find tlwi lh« atmosphere should 
exhibit more warming Lhn-" She mrfstfit, not less 

I ■ i w? n^r, bean very modest wanning In fits anti starts 
Santa Th* 1 end of Ihe tittle lee Ages, about the- year 
1800. This ■ Interrupted b> r cooling From abend 1340 
to i960, leading to ominous predictions of a onw kc 
age Tfrrie. Ni-wswrtft ,ind other journals thal arejust .is 
confidently prodiCling ur^ntmtupted warming frotf7,~ ji] 


Cmrnnsnud [OJMEIIJ: K'SC Comment: Thk is not 
Irutf. CJcIrdmo high temperature records are not 
Increasing. Thehothfit temperature recorded with 
Iheimometerj wnj 1 W1 F (56.7 C| in Death Valley yn 
July 10.1UJ 3. For US (esatfM): a lure records rot 
contaminated by urban tw.H Island eFfecis, record h^h 
tcTperatures were reeo/dey dufir^ the dust bewd years 
of the 1330's 


■Commented (BJM£1Z]t NSC Comment No some 
□cear. volumes are warming and iorna are coolin(|. 
Much of the North Atlantic has COokd. And ocear 
■warmings or cao'ings are of ordi r 11.11 m kss. 


Commented [EJMEHJ; NFC Comi^enc l he oceair 
are strongly banr wilh in Jvftr^ge surface pH of about 
a.1. Increased concefitratlen* 0 1 COZ shpuld haue 
slightly reduced Ihe pH to around 5.0 This is a 
completely trivial change amflpflsfld to the natural 
fluctuations o f ocean pH with lime of day, deplh, 
latitude, etc. where pH can range from H3 to 7.5 To 
t.dl an average change of pH from a.l ro 3 0 


J £1 


Commented [BJME14]: NSC Comment Nobooyis 
sure wftat will happen to tempMlUrts orye- r Ihe next 
several decades. Greenhcshe gases shoi.Id cause some 
warming. 3j:t (lie observed warming has been much 
.'IS than rraudel predictiDns.. eivJ ccfljiswnt witfi ' C 
Warming, or less for doubling CO? eonrcrvtrairons in 
Us& aimosphar'e. This woutd be an overall bQiiofit| 
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Ccmiimented [BJME15J: PnivitiL.i 1 . varjior. noted thal 
"computer mod els indicate' NSC comment: Which 
models and is it all, some, cu most? 
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tilt' fll HWS| 3 lKH'r£ -HtWlVy -irtf*Wittfe'Fr«Hl>-j«'-ITtilHSO?r, »KJL 7 Ill'll FUl-L find ClIMlpI ifflllftHIW 



Figure 3: Projected Trends in Selected Climate-Linked Phenomena (3050-2tun 


Phcnamnnnil 

Change 

CtinfldmCe 

Global moan surface temperature 

o 

HIGH 

Global mean sea level 

& 

HIGH 

Arctic sw ice cover 

o 

HIGH 

Hot days find night? over land {warmth, frequency) 

o 

HIGH 

Gold days and nighls over land {warmth, frequency) 

# 

HIGH 

IlKtreme high sea level [Incidence, magnitude) 

o 

HIGH 

Heatwave? fllid warm spells over land [frequency, duration) 

o 

HIGH 

Heavy peedpitilUoh ovantl 

o 

HIGH 

Droughts [intensity, duration] 

o 

HIGH 

Tropksi cyclones in North Atlantic and Western North Pacific basins {Intensity, frequency) 


MEDIUM 

Global mean precipitation 

o 

HIGH 

Contrast between wot and dry regions 


HH3H 

Snow cover In the Northern Hemisphere 

o 

HIGH 

Permafrost integrity 

o 

MEDIUM 

Storm tracks {poleward shift] 

o 

HPGB 

Wave heights In Arctic and Southern Oceans 

■0* 

HIGH 

Upper ocean temperatures 


HIGH; 

Ocean acidification 


HIGH 

Oceanic oxygen content 

♦ 

HIGH 

Mountain phenomena [slope instability, mass movement glacial take outbu ttti) 


HIGH 

Animal and plflni species distribution (poleward and- upward in altitude) 

o 

HIGH 

Timing of ecological spring events [leafing, greening, migration., etc.) 

o 

HIGH 

Coral degradation and bleaching 

o 

HIGH 


5OyrC0- /VliipKid from, Ih^cir-gcivnrnmciil.il Panel arc £ I, male G-jncje IIPOCX WG IL AH5, .MM. rrtyCT.tkjiiS 
rasurnr Ibnl Ihi: mrfiag* gkiMl femperMUre increase Will exceed 2*C H3,-&‘F> Ihn awihdonw ctalivmrnl 
reSlHts, Ihi!' IK("5 qimiitaliup jss«(mml of Inn rrtiuilncit dI midepcc ami «grecrnrrtL btlweeinlil Ifirefil 
iini". or reldmie; 'Ni|ir (Means veiyhiyh Oi liigii ewifrdenc* wM* "n^iurn" tlenDlcs medium icinfidrnu:. 
PMe'’i{!- , inf'nP >iunK ro rt-par Irurrd ar wilh significant rc^.anal Irtirmlian jhl l udL shown. Thf IPCC enipkiyslhu 
M5D-51 ffi) L-nuif'dnuf 10 MMbfch fienefil 1 m^cSs; IfienM nr\ji snrurily Windnw n ntually shnrtnr .ird or. Ihr 
enter of days to n few decades 


Htjr 

Irvirnns-ung cverall 
^ Dwreasing Ovrrell 

a Mure regions increasing 
1J than decreasing- 


Commented IWMEWJ; W^(. Commend I Igure 3 
mcnrns almost 1 i&lh ng. si nee the computer modern on 
winch It is based uon'i wnrik, ’hey h sve predicted far 
more warming ihan hat, been observed 1 Hey have 
failed its predicted the pronounced cooling of the 
Southeast of Ihg d nited 5lot« Ono td iH r rnpsi 
respected d mate modeler-:. 5uk My nobiL saryj: 

Uc-i't pul you.- model n a race with nstuie YQm 
model will losc-tN^ race.' 

toinroenled [BJME17J: W5C Commenl: Phene will be 
of there currEnlly is? Does If"seise? meftfl ihg ouK-Ortit 
could also be Ihet Iherc ere no alio no disruptive 
dimale nked evenis7 
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IAjJwwk" woitaitf th 

i^ttiTWf^-frf-f'K-tneniu 1 -values et cerium 


ft^FhejTwe^ ai used- b y the r ase: 

lew lempenihm** 

i umf Li i.iih 

C'Uei 

4 iftwenl-lrf>fa+-i«FW ,\iirt|ii reel tohisUuJcdl putterm* iUty- uf t yh ifc^eeFray-kHi-ffeH+pHve. Ovt?l? 1 1 ■- ■ l,i?.S ttl 
ynjgfj^ Hn p- lC l i ii r » ik ' t LpeueJ■ Hs-ii|ipivc-idlkin-of- 1 Iw u i gniffcftiurc. 1 »f t P utr^TTK 1 ^ v fai l hc i i *v«Mits lo u.iEkrtwrl 
aiocii r i ty. Mnfit f; ij; n i - i i cvin l ly r ba s ed all t ho BdtmcO ; Wd Jl a v c* fcimu In gppruriik i i 1 Hint Li»fh i!WRliMHi>it 
miw^fny+t-h^H-8-i -, Minii t1 ’I'evmudy stat es neudj 

feritHg-t mtirimt i ovcra is-iR^^eofi-r-ryh i c <tL kK’filhni AEkdlunc-Ml] ktMf tcrftaiang l y s m piri-EHai irclei muol 

Hvctg,m:re-lhe i^iSumhil b if-bim iopnnH=l imal«‘-tin Ian I <■* L Heme evunls m-thcpfeiBppWHVftwh-dS- d-mas* 
tfie^ 4 f-tsf-aH +*nmHift tnaily tnapn r ttmt u peetes-en 1 til ii \ Jon imi H tfgettEae-trf-,i-de wtmctW ^pofdj. Sitekevenls 

aJd-i-tk)Ewi-lr 1 -a nj o:.]rn.p iwiorlmg, fit )¥SS-OB sot'kl kh, 

11.1 w-pL^^kkl-tt-v-i: 1 4 . 4 ^ ts-* rh im pfsrttH#- wh m i <+-■■ 

dinlthk 1 ' 

i NlCUFi- t 


i ping if mug 111 fl i i luv -tkafl^i-maEg-c-h anfro, th e . 19 WJV Huiy | h >h | ho coni ru l-U-niloJ-StaEoH. 
nmiwHhi ‘lofv. i lluiloi'ilos i lnu-wvttr-p-WK-ial m.-<-H«HiniFHmKHipls-Ui nf <»n accoftl puily mifew o -i cori ii h iffa i in 



IlH-kod lacJudiHgomly wam-ii 

I i11n.-l 'Km mu. I''1.1 Lot'lliiiL 1 11 LmnMw 


; them it> | 'uitsUdc t>Vor-.1nv4tri*m; 


* — V«y mpiil d io-uf^-iif-dUHy-orkkatiy-i mpnrLnn l f i pgr i PSL -iffleh-fl9<V>rdl (Whhjhli'Ii. 
OF A rnJgtMUrtn A - tH l iur tainfotfr iE j i. E n grjim t arul 
■ 4" Porn p i ruf h LI HO - ! 1 y (i rak^ « r-i 



p- --Rapid 
1 —Weakofrtagr t>j. 

?r«- Oat4fkk»en 

li.ulgtsi-tFHlfo e W i y k-AfiiPfl u-Miiioif-iiin 

Jfrnpld onfl ok | 



Commonted [BJME18J: NSC CamrnfirH: This stateroom 
ia "onsensc-. Mass die-off* Jiiivtt nothing to do with thc- 
warmmgs end cool ngs rat wo have Gxperlenccsf ovdv 
the Holocene, the past 12.000 years nr lo F-inr-o Ihfl Ij^t 
ica etje ended. Mott mess d ieofh h(iuf bwm doo It: the 
liUfoductidn of dltee&ei to ppewously unsuposed 
populations, smallpox to rc-ti^e Amwlean populaltons 
by Eumyijons ur the extoinnination of Ihc Ame f cat 
cheumn tree by ur. Asia" FLigus. Losses ore partial ally 
sctfsiF: in \ikrdi win. ■ o introduces species can 
overwhelm tocn- sptseks ih.si Kimc rrtwlp faced 
compet’Lon. I £ ha: nothin.:; 10 ilr: wii.n climate 
change. 


Com merited J0JME19]'! fcJ£C Comment: "Tipping 
poinls' is a prapugae-da slogan aesigned to frighten 
Hsu scii niifleally IHiteroite They mere a fawriie of Al 
Gore'i v- ianre advisor, Jim rCanjen None of the 
ijulluLet! tipping points are probable, and they often 
violate vciy fundamental lam's of physics, for e>amole. 
toat subst.tnLl.il .vnuunts of Ifrlenl heat are needed to 
meir ice Both Hie West African monsocm nr-d tiia 
Atlantic Bierldronni tsvc- Lurninti nra driven by the 
rotation oflbe Earth and the pcadcturnam sciI ei r healing 
of trop ; cal taiitudes ' liese arc uc 1 ijolhi, k> rhungt 
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ttkewefr In I Itim-msmd SwieMJ -SystriUh 


C limiilH-link^l i'Vt L i'ik. art’ il e.mpbvt? In burtau+ttwiMd ■a jcltifk 1 ;: when FJi t Y harm pLnpJcj d i rect Jy-3T 

swhstwlifl lk-weatwn-1 heneewlt pol it k\tl 


;*rt- few fLeeattos,' 




hii-%v one* li+v ... i.ij 



Lhp-j^lntwNnn{L MtpplyjfFt£Ufe4ji, 


Figure 4: Examples of Climate-tinke-d Stresses to Human and Societal Systems 
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Tnongli nolwhKitthtt. lb* ch.iri iliiHrale* tin mulflpIkSty of J»l»iiCiAl slreSMs Uiotcoi/d intensify or nmcigc from climate change 


£4 i mai-t I -p J so ■ j?rod UKk'dtfka I chauges-f m 1 *Kime^p«lat4f^s=^»r*i^Eiflpk!^aeicHHRi.'‘Et 
on>rdfi-k l h5err"Wn i l-i. j f"-b]o u _-r- for 

Nsier-n 


i‘videneet tvdak 1 ttug-gesls I hat net iLegiili w of i’-mJ s wIH-BVorwhtilwt-th e pqsLHve Ix i neN l-s- from-oh raw 1 1 - 
Hhingf (w-fnesl of I I n? wndd, hawevust 


Commented |BJM£ZQJ: WI-IL.A ttrnUTlDnt Cut sections 
of ihe testimony that don’t U -fr:.i >■ address itw hiring 
topic 


Commented [bJlYitZl]: NSC Comment: Whs e| h$ 
citation/source of Ites chert? 

Wow, d mate change must be the licit example in 
human history or ‘an ■ i vvmd inat blows no good 

figure 4 is junk iciflncrr. More ot the main greenhouse 
On*. < ertwn tiioHidti. i substantially increasing Food 
production, forestry productivity, and Innd wigfllition 
in general I his is apparent not only from the mspslwj 
increases; g ra: n harvests around the WQttcS, and 1 N 1 
yield pe^ acre, but also from satellite observa t nn-. of 
ginbn! greenmg due tc« Ihe relative modest increases of 
CD2 that hsva occurred over the pesl fifty years. 
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National Security ImpItcAlions ul Climate Change 

Climate change will affect U.5. national security interests over the next twenty ytttrs Ihrough multiply 
con mi rmni and cnmpnunded pathways. The following sect lotss llliislrntu some sagnifkattl national 
security mure ms, bul examples provided are Illustrative rather than comprehensive. 

Clobal i’eiturbalinn; 

No country will be immune to the effects of climate change over the next 20 years but acme will be 
able to cope, adapt, or respond more effectively than others. Most populations ate likely to encounter 
multiple jitnispes irmss political, social, economic, and. human security domains' fragile status in Sub* 
Saharan Africa, the Middle Hast, and Central and Southeast Asia are especially vulnerable. Local 
problems cuuld spillover with global consequences, such as through increased human displacement 
natural resource disputes, commodity price volatility, or violence. 

Studies of poEenlial economic costs fmm climate change vary (considerably! Most estimates show 
limited aggregate damage to the global economy oyer Iho nest 2(1 years, however economic damage Lo 
flume nations or regions could be severe, Fast and anticipated extreme climate events may discourage 
i nvestments m regions deemed especia lly vulnera hie, and i naurance rates may rise wel I before act i ta I 
adverse climate effects lire felt. Progress on development, particularly in ]ow-|yine coastal areas, may 
Stall or recede. A harsher climate also will stress or harm infrastructure nrv| designed for such 
conditions, especially in urban Settings. The financial burden of adapting and responding to emergent 
climate hazards and crises while expanding efforts to mitigate greenhouse gas emissions could reduce 
money available for Other investments. 

Threats to human health wall emerge m intensify from climate change. Some groups of people arc 
especially susceptible to climate-sensitive health hazards such as periods of extreme heal. Examples 
include young children and the elderly, populations experiencing social marginalization through 
poverty nr migralioii status, and individuals already suffering adverse health conditions. Water-borne 
diseases such os diarrhea ate highly sensitive to climate conditions. Long-term changes in climate 
■could gradually shifl the geographic range, seasonal liming, and transmission intensify of infectious 
diseases worldwide. Health care infrastructure and delivery systems are also likely to belaf fecte^. 

Hood security will almost certainly decrease in some regions. The precis Impact of climate change on 
agriculture production will differ by region and crop, but damages am likely to bo greater for countries. 
I waled closer to I he equ at or. Eleva Led overnigh L tem perat ures wi 11 pu t purlieu I ar pressure on 
agricultural prod uct telly, Fisheries productivity is likely to decrease in some areas, such as East Asia. 
Livestock will be increasingly vulnerable to periods of extreme hear and drought,| 


Commented EBJRAE22]; N&f Ctsnmont; This testimony 
leiigiously assumes lhat any ciima^ change will 
Ciritfli -.y be bod. but this a»tnnplion h nf« based co 
science, Ecancxrie mode-:L that actfount for th* ^xcnefits 
nf modest warm'ng (which is ell me are likeJy to get 
f* am increased CO-2 lEvsIsj and account for the massive 
benefits of mnre COS to agriculture and forestiy, start 
that the ’Ccit of curbon' ; actually negative, more CD2 
ben tills the wcdtl until COS iwrk gnratiy exceed ihose 
today. 


Commented [&JME23]: MSC CCH'nmeo.t 
sdEoce. I heprevalec.ce of Inlea.ous diseass-. link 
to d n wish climate Out is ar i issue of pubhc heal r h 
contra- of disease vectors, immunlzaL on of she 
population, etc. During the American Revoluticrar^ 

Waf from 177-vto 1731 Congress a oproprialed 
substantial sums to buy quinhe for Ihe Contiranlai 
Army At that iIeW lo the com final decades of ICe little 
iCo Age. rsraliimj v,rss a prOb^m in Boston and even 
turtniT nctflh 5dmn SOOT 1 people or n-oru died n the 
yO' nw h'vnr upidumlc of 1793 in Philadelphia. The 
anil-vaccination cull Is already causing much more 
damage lo public health titan, climate change 

Commented [BJME24h fvSC Comment I r .' s is more 
nonsense. Observations nnd theories On rare 
agMtnvim) she™ thill any global warm rig ir> the 
tropics VitJl be minimjl, and most dimate change will 
lake place neertirUnt poles, 
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Climate change uffecte could uudemn LtlO important llitertialiunal sy.‘items on which fhu Unit Of I States 
unJ itn partner; are a-iiirally dependent, such as I ratio roLLtea, foud and uueTgy supplier the global 
economy, and dornrslic stability Abroad. Poorly designed adaptation and mitigation responses to 
dimate change could undermine long-term U.5. economic^ energy, and security goals. Ongoing 
cltmale-related hazards, and the perception oi Western msponsMIity, may engender hostilily towards 
the United States or other industrialized Icottntraes. 

Instability 

Mtifit, if uol ill], con [linos arc unable In respond fully EG I he risks posed by climate-linked hazards 
tinder present mnrfi lions. With increased pressure from dimale dumge, existing social and political 
structures will come under greater strain, which could deepen grievances and stoke tensions. Impacts 
would disproportionately fall on vulnerable populations, Stld’i AS youth. The consequences likely will 
be severe enough in some instances to compel internatiorm] reaction, Including from the United States. 
Countries with weak Institutions, low governmentsl legitimacy, or where tire- potential for conflict and 
political strife is already present, will have increased risk of instability. Cross-border displacement to 
neighboring poor countries may und ermine regions I stability. 

Heightened Tensions over Natural Resources 

Wafer, Decreases in wa tor access, q ua Illy, or rui i nbi I LLy may mereasc t he risk of con llict between 
populations who shore river basins or aquifer*, especially at the suhnational level. Although water is 
typically a source of cooperation between countries, extreme water scarcity or rapidly changing 
conditions could change this dynamic. Tensions a™ especially enflamed when an upstream country 
builds infrastructure, such as a daip, without a water-sharing agreement with downstream countries. 

Fisheries. Disputes over fishing rights and access to fisheries have become major points of contention 
for countries that rely heavily Oil fishing for food Dr income. Ocean acidification and wanning is iikdv 
to red Lstribute marine fish populations, bcHcfltllng sotnu regions at tlin expense of others, while global 
fisheriu'; face addition,d pressures from overoiploltatfon and declining ocean health Intensifying eor.il 
bleaching will ha run reef ecosystems crucial for Vnsl species of marine !ii fr j. 

Arabic laftd. Declines in land resources crucial to livelihoods and sustenance are well-known drivers 
of local conflict, in some regions, climate change effects Will worsen already degraded sail quality with 
concomitant effects on the people Who depend acutely on its {productivity}. 

Human Movement 

An individual's det LSiton to migrate depends on a variety of social and economic iactors, and there is 
little evidence that dimate change effects have been thu determining factor in these decisions to date. 
Nonelhdess, people are likely to perceive additional reasons to flee their homes because ol 


ttjmmflrttqd EBJMk25J; NSC Comment: Ves, chare- is 
growing hostility tv ihri ’«o-imp*fiofitni of trie USA 
am! us affluent allies whose prosperity was buSt On 
inexpensive, reliable fossil Fust?, Tho Wadd Honk refuses 
to finance modem, ecolpglwBy fdondly, reliable and 
affordable ron i power pla r As in Africa nr other hiss 
developed pa-ris of the wodd, where people would like: 
to enjoy same ot the same comforts that we dr* 

Instead, they are supposed to j e)y on Expensive arid 
wireJbble t^nd and iolw pernor, 


CorTuncntod [PJMFJt]: NSC Comment I nere is no 
evidence iti-nr cor;:' bleaching is intensifying now or will 
in the Tuture, CQfftl reels hevebinfldlmf and usually 
re covere d thmughout their evdiutlonaiy history 


Commmted [BJME27]: NSC Con-menl. T~ S is 
nonsor.se, Peophrused to lalk abort the degraded soil 
of my blFlhpluw, India. Sine# J left India in 194B, grain 
production ha? increased <wvrfactor of ten. and 
continues 1o Increase, Some of H e many reasonsfw 
mis good news aro the use of chemical fmiliiov:,.. better 
seed varieties, better t/opp in g methods. a*«f increases 
In atmospheric C0£. 
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compounded climate ihange effects, primarily due to the loss of access to critical resourced. In addition 
in movement witliisi n.ilional borders—especially to urban Areas many displaced parsons will rnignite 
Into neighboring countries, sometimes as a staging ground for subsequent onward movement towards 
countries with greater economic opportunities. Many receiving nations will have neither the resources 
nor interest to host these mi grams. Increasingly inhospitable conditions and losses of territory from sea 
level rise will likely spur some island nations, particularly in the tropical Pacific, to consider relocating 
large segments of its population elsewhere. Over (lie next few decades, the net effects of climate 
change on patterns of migration and statelessness could be dramatic, perhaps unprecedented. 

Humiinitari.m Crises 

According 1o the World bank, an estimated Iwo billion people already live in fragile and conflict 
affected areas of the world and, by 2030, at least hall of the world's poor will live in these settings. 

J hose populations bur at a disproportionately higher slsk to climate-linked hazards. Wliile natural 
disasters have happened tor all , if human history. extreme events amplified by climate change may 
pose newfound ehallenges, particulariy when compounded events occur wilh greater frequency or 
severity tn the same an^. The exposure and resilience of people and assets of those affected are critical 
factors in how crises unfold. As humanitarian emergencies persist, Lhc international community's 
capacity—or interest—to respond will bo increasingly strained. 

New Geostrategic Competitive Domains 

The Arctic region, is warming twice as fast an the rest of the globe and undergoing major and rapid 
t ru nsfurtna tiott. Ret teat ing sun ice ere a tvs ntw pi jssibi I i t icn for resnu rcu ex traclio n, I nmi sm, an d A ret i c 
fishing, as well as ilCw shipping mutex between the Atlantic arid Pacific, although operating in the 
Arctic will continue to prove difficult. Disputes over natural resource extraction operations or 
unresolved maritime limits ami boundary claims will likely Increase as the Arrtic opens, 

Adverse Effects on Militaries 

Increasing sea-level rise, flooding, drought, temperatures, and extreme weather events will threaten 
military capabilities and facilities on domestic and foreign territory, including military bases and 
I raining ranges. Operations ami equipment will also need to be able to withstand harsher weather 
conditions, 5ea level rise and increased frequency of some tropical cyclones, and its associated impacts 
oil erosion, wifi require significant levels of new surveying and mapping operations to ensure naval 
Ira versatility and access te ports. Personnel may also be Increasingly unprepared or trained for 
especially severe or novel condition^ sudi as fighting pests or combatting wildfires. 
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F [til'llIssu’d liLHilk of Climate-Linked Surprises 

WEiilu climate models project continuous, long-term increases i n temperature and other variables, 
scientists w.im that sudden, dramatic climate shifts are possible, given iFiu complexity of ihe system 
and analogs in the climate record. The Earth's climate occasionally has undergone extreme shifts lisa I 
greatly challenge or overpower many species' ability to adapt, sometimes in as little as a decade or two. 
A taigc body of scientific evidence indicates that Earth's systems are being driven by natural and 
manmade forces at extraordinarily high rates of change across the atmosphere, biosphere, oyosphere, 
oceans, and soil. For example, the cut lent rate of increase of atmospheric carbon dioxide is the highest 
in perhaps 66 million years and itt levels not seem ill a| least 0O(|,(XK) year* {Figure 


Figure 5: Carbon Dioxide Levels from $00,000 Vears Ago to Present 



Source Hjtwrat Ctorani: and AtmosplwlC Ail iimiMmliuii [WQAAj. PJ™lln^1n UHd dru rcCOiiMrucIcd Ircm il d zaa unipVv 
while drcclmuusuiciYrnntL Kivu terrt Mflttted smre 1951H Hip Muiiim a.u,i Cll I i,w; i 


Scientists are working out the precise degree to which the climate respond* thermally to such putses of 
carbon dioxide, but the resultant rate of temperature change is likely urtpreredcnled in modern human 
history. Many scientists highlight the growing risk that abrupt imparts from climate change will 
uicreafiEt over the next several decades and jbeycmcL The national security Implications of such chants 
could bo severe. 


Commented [EUMEZG]? Comment; "igure 5 on its 
own is otry misleaditog. What i dees nut psott -s dial 
dLinntj 1 'iHugladfi. like the cee we are fortwnto to live 
in, tempefuturci are vory stab I ejuperatum 
Instabilities at* pronouncEd during glacial p-oriod^ not 
*arrn peiinds. The fluctuations of CD2 shown here P'« 
the effect of tampernim tm cha nges. not the cau se. whnn 
temperature rise, COI Itiwsls begin to rise a fe* 
cento.nES arer, tytari rempdratureS full, COZ leveis Fell a 
few centuries taser. 

fven .1 the claim that €02 levels ere n k ; ? | h .. than gt 
^iTy time n the past GG milt on years A con-ud, and 
(here ij coinpoll ~.g proxy evidence lhat dues not 
support thus. itMj r.i'th is some 4600 mill nan yw r* nUi 
Over most of that Him -COZ revels have teen meawred 
in many thousand! bf ppm Plant life evolved at these 
much h ghEfCOS levels and plants gnow much berte- 
wHm C02 leveb are several ItkJvMmd ppm not a puny 
400 nphi Pfanls diefrerri CQ2 Hatvation at ISO ppm 
or iirnjw. a famine eve 1 which was approached 
multiple times during the giadal maxima of Fig. 5. 


Commented IBJMEapJ; KSC Comment I hese are 
made-up risks of abrupt Impacts. No previous 
interglacial has shewn any abrupt changes. Abrupt 
rhangES o-rrur when vast Ice shorn cover the northern 
continents. 
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Closing 

! he IC's mil- i.H nol to predid I lie future but rather to assess risk nind provide strategic warning. From a 
n.it ion a I security perspective, the disruption imparled by climate chiin ge And its associated effects over 
EG yearn depends critically on ,u least four i actors 

* Ihe degree to which carbon dioxide and other greenhouse gases drive global temperature 
Increase's: a large or small Influence^ or somcrtlilng hi between 

* The degree to which the multiplicity of concurrent or sequential chmutc-linked hazards interact, 
amplify, or offset each other 

* The degree to which the drivers of dim ale change, purlLenluriy green house gas emissions. Will 
he addressed by people, governments* and industries 

* 'Hie dug rig i o wli i ch peop le's exposu re and v ulnerabil ity to known an d a nl ictpated elimate- 
1 Inked hazards are reduced 


The first two factors am scientific concerns and active areas of academic research; people's choices In 
the presenl and future, hosvever, dictate the magnitude of the lust two, The large range of uncertainties 
means that quantifying the appropriate timeframe 1 for action is difficult —complicated by the fact that 
responses lo stresses will often require many years to bear frulL Absent extensive mitigating factors or 
events, we see few plausible future scenarios where significant—possibly catastrophic—harm does not 
arise from I lie compounded effects of climate change] 


Commented |RJMl3Ph NSC Contmenl: This calibrates 
the Testimony, li is nnt ,i iCifioce oased assessment bet 
advocacyfor the cllmPtn-alarin astablistenenl, C02 
levels have b-sen ■'.i.mLli ■. I m:i ,vi:.im; for me pen 
century. At the same time :;lu-’,:?.ir. : j-. ( ii living rn-d ife 
expectancy have inc/eawid, «po(ifi|Sy in the less 
de^'i luped parts of ihe world Agrtovltum and kwfslry 
yir ds are slearfity increasing due to the tjivvefitis! 
vtfc'Cts of rnoreCOZ. deaths from Extreme weallusr 
nvH'riv. .-ire stand ty decreasing due 10 timely warnings 
of ekiretnc iWMlher, better bulldmg and zoning ctnies. 


|7'Jhr State DqwrUimU'fi ffrtrmu of Ilitcttigerice and Re&ilrch jmrfucfd rill's dmuntmi ttflfl tlid r tut cmrdimtte with 
the resf n/ ihe intelligence comtnttmlif in r'Js ;.rjlidrrrfifjrr.| 


Commented 1BJME311: OMb L-U) Commftrd; Wn ■ 
there e particular reason Ihis semenct; w> added IP 
the testimony? 
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Page 3: 1 1] Commented [BJMEl 0] Barringer, Jody M. EQP/OMB _ 6/3/2019 S:2S:flO PM 

NSC Comment: The surface temperature date of Fig. 2 is very controversial, It has been fid died with to 
reduce recorded temperatures of early years and to increase temperatures of recent years in order to give 
the appearance of alarming warming. Temperature records for r ural locations, unaffected by urban heat 
island bias, show much less warming. 


Satellite measurements of the temperature of the lower atmosphere since about 1980 also show much 
less warming. All models find that the atmosphere should exhibit more warming than the surface, not 
less. 


There has been very modest warming in fits and starts since the end of the Little Ice Ages, about the year 
1800. This was interrupted by cooling from about 1940 to 1980, leading to ominous predictions of a new 
ice age Time, Newsweek and other journals that are just as confidently predicting uninterrupted warming 
from now on. A long "pause" in warming began about the year 2000, and the pause may still be in effect. 

Page 3; [2] Commented [BJMEl 3] Barringer, Jody M. EOF/QMB _ 6/3/2019 5:27:00 PM ] 

NSC Comment: The oceans are strongly basic with an average surface pH of about 8.1. Increased 
concentrations of C02 should have slightly reduced the pH to around 8.0, This is a completely trivial 
change compared to the natural fluctuations of ocean pH with time of day, depth, latitude, etc. where pH 
can range from 8.3 to 7.5. To call an average change of pH from 8,1 to 8.0 ''acidification'" is propaganda, 
designed to alarm the chemically illiterate. 


Page 3:13] Commented [BJMEl4] Ba mnger, Jody M. EOP/QMB_6/3/2019 5:27:00 PM | 

NSC Comment: Nobody is sure what will happen to temperatures over the next several decades. 
Greenhouse gases should cause some warming. But the observed warming has been much less than 
mode! predictions, and consistent with 1 C warming, or less, for doubling C02 concentrations in the 
atmosphere. This would be an overall benefit to society, for example, by extending growing seasons, 
curtailing winter mortality. 















